I. INTRODUCTION
In recent years, there has been increasing interest in the use of biomass from microbialsources, particularly the microalgae, to absorb multimetal ions in the waste water.The other type of treatment like ion exchange, evaporation, precipitation, membrane separation etc.are too expensive to treat low levels of heavy metal in wastewater [1] . Therefore a low cost biosorption process using algae as an adsorbent has lately been introduced as an alternative [2] .Another advantage of this type of biomass is the wide range of functional groups present. Biosorption can be a solution to clean the environment contaminated by heavy metals. New biosorbents can be manipulated for better efficiency and multiple re-use to increase their economic attractiveness. [3] . Although actual wastewater treatment systems often have to deal with a mixture of heavymetals, most research work still only focuses on a single metal sorption [4, 5] . Kaewsarn (2000) investigated the effect of other heavy metal ions on Cu 2+ uptake by Durvilaea potatorum. He reported that Cu 2+ uptake was significantly affected by other heavy metals. [6] Department of chemical engineering, annamalai university, annamalainagar. India
II. EXPERIMENTAL
The alga was washed with deionized water and ovendried at 80oC for 12 hours.The algae were immobilized on silica gel using standard methods [3] which involved wetting a mixture of silica gel and biomass with double distilled water, then drying at 105 oC for 20 min, then repeating this process twice Biosorption of single component heavy metal solution. The removal efficiency of a single and binary component of heavy metals was investigated. The experiment was performed by adding 1 g dried algae to 200 ml of the metal solutions. Initial concentrations of each heavy metal varied from 50 -250 mg/l. The mixtures were mixed slowly in a rotary shaker at an agitation rate of 150 rpm Thetemperature was controlled at 30. Heavy metals concentrations in the filtrates were measured by Atomic absorption Spectroscopy. Biosorption for binary component heavy metal solution
The adsorption experiment for binary heavy metal mixtures was carried out in a similar fashion to the single metal cases. The mixture solution was then prepared with aprimary heavy metal concentration varied from 50 -250 mg/l and the secondary heavy metal concentration fixed at 50 mg/l and 200 mg/L the mass concentration was converted into molar concentration, by divided by the atomic weight of each metal species. Heavy metals concentrations in the filtrates were measured by Atomic absorption Spectroscopy.
III. RESULTS AND DISCUSSION
The removal efficiencies of both metals of single component decreased with increasing of initial concentration.. [Fig1] .The removal efficiencies of both metals were in a similar range of about 90-95%. Figure 3 shows liquid/solid equilibrium curves for this adsorption system which emphasized the above findings as biomass was shown to have the lower adsorption capacity for Zn compared with copper.. In both cases, the adsorption was found to follow Freundlich and longmuir adsorption isotherm. [Fig3, 4] . The corresponding parameters for the adsorption of each heavy metal are summarized in Table 1 Figure 5 gives the effects of uptake of the primary metal on the initial concentration of secondary metal. It can be observed that the adsorption capacity of the alga for the binary mixture was always lower than that for the single component system. For instance, in the case where Cu was set as a primary component and Zn as secondary components, the adsorption capacity for Cu of the alga was only about 77%.This indicated strongly that there was a competitive adsorption of the metal on the surface of the alga. The adsorption capacity for the heavy metals seemed to be lower in the binary mixture cases than the single component system.. This led to a conclusion that there was also an inhibitory effect exerted from one heavy metal to the other. Figure 6 and 7 illustrates the adsorption isotherm for the binary mixture sorption. The sorption processes were found to be slower in multi-component than those in the single-component metal. solutions and the adsorption was found to follow Freundlich and longmuir adsorption. The corresponding parameters for the adsorption are summarized in Table 1 .
Concerning copper, and zinc, no significant removal efficiency could be noticed between single and multicomponent aqueous metal solutions in the presence of NO3 and SO4 anions. On the contrary, presence of chloride ions significantly decreased efficiency of metal biosorption.. The presence of Ca and Mg ion did not affect the adsorption of Cu ion whereas these ions considerably affect the adsorption of Zn ion This shows in figure 8 and 9
IV. CONCLUSION
This work demonstrated the biosorption of a mixture of binary metals solution with biomass. The results suggested that there should exist a competitive adsorption for the binary mixture solution as the adsorption capacity for the primary heavy metal often dropped with the introduction of the secondary heavy metal. The results from this work indicated that there was a complex interaction between each metal species in the biosorption. This finding is highly important for the design of the adsorption system for the actual wastewater containing a mixture of heavy metals. In this work, a framework has been outlined for evaluation of metal biosorption performance in a binary system. 
